Antiproton and antilambda annihilations involving several nucleons at the same time are assumed and arguments in favor of such processes are discussed. A statistical model for annihilation on one or several nucleons is studied. It is shown to give very good results for annihilation on one nucleon. The predictions of such a model for annihilation on several nucleons are discussed extensively. The most important of those is the enhancement of the strange particle yield. Other predictions are 3 made for remarkable two-body channels and in particular for the mesonless annihilation n He~pp. A geometrical model is made to estimate the probability of having annihilation on several nucleons in nuclei. Finally, the relationship between our statistical approach and current dynamical models ls discussed.
plays a role similar to the interaction volume in the original Fermi statistical model. ' The normalization constant Ao ensures that all the frequencies sum up to unity. The free parameter A, is directly related to the average value of n, . It should be close to one if the interacting system has a typical hadronic linear dimension, i.e. , -m '. It turned out to be necessary to introduce two additional free parameters, As We also retained the idea that /3, is the hindrance factor for producing strange quarks. Thence, the factor P, appearing in the Eq. (2.9), since this channel requires the creation of two ss pairs. Table I shows the predicted rates for 8 =1-4 annihilations, using the same set of parameters as for 8 =0.
The striking result is the enhancement of strangeness production in 8 )0 annihilations compared to 8 =0.
Note that the enhancement is basically due to the channels containing YK, while the KK channels are depleted. As we explained in Ref. 4 , this is a purely kinematical e6'ect. The possibility of YK lowers the strangeness production threshold energy as compared to KK. To quantify the strangeness enhancement, we plotted in Fig. 1 ' Therefore, we propose to adopt the following generalizations: (a) The first modification looks physically plausible, sirice the interaction time is expected to decrease with the incident energy. The second modification is equally acceptable, since it is reasonable to admit that at high energy a symmetry is progressively restored between the role of mesons of different mass (7r, K) In .any case, the modifications (2. 14) and (2.15) provide a good description of the antiproton-proton experimental data up to about 10 GeV/c, as it is shown in detail in Refs. 20 and 21.
We give in Fig. 2 the variation of the KK production yield and compare it with experiment.
To give an idea of the importance of the modifications (2.14) and (2. 15) the predicted yield at 6 GeV/c would be 0.38 if the latter were removed.
The main prediction of this extended model is contained in Fig. 3 . As energy increases, for B =0, the number of s quarks and the number ofuarks steadily increase. Their ratio is moderately increasing: it is more and more easy to create KK pairs. For B =1, both numbers are increasing, but their ratio, after rising to a maximum at p"b=4 GeV/c, slightly decreases. We explain this effect as follows. The pion production is somehow hindered by the possibility of the AK channel. As the energy increases, the hindrance is less effective because one goes more and more away from the threshold. As Fig. 3 shows, the increase of strangeness production with energy is nevertheless substantial. At 6 GeV/c, in B =1 an- The results of the antilambda annihilation at rest are presented in Table IV In this work, we proposed a picture of the annihilation process, which can be characterized by the following features:
(1) The final state probabilities proceed from a statistical picture. The underlying assumption is that the annihilation process is a rather complicated process, which involves a strong rearrangement of the parton structure.
Therefore it is very much alike the compound nucleus formation for the nucleons.
(2) The annihilation on seueral nucleons occurs whenever possible. Again, this assumption derives from the observation that the fundamental process is the quarkantiquark annihilation.
(3) The statistical picture applies to all annihilations, including those involving more than one nucleon. Fig. 8(a)] as a heavy meson which decays statistically. This connection assumed between meson decays and annihilation process should reAect in a similar mean multiplicity of final products. We show in Fig. 9(a) , as a function of the Fig. 8(b our prediction for 8 = 1 annihilation. As Fig. 9(b) shows, the decay multiplicities of the resonances of X" and 6* type cluster around the line joining the nucleon to the B = 1 system. It is also instructive to consider the strange systems with 8 =0. We have plotted in Fig. 9(c) the experimental figures for the mean product multiplicity of the strange mesons and our prediction for antilambda-nucleon annihilation at rest. The connection works out amazingly well here too.
One of the surprising results of our analysis is that it gives a reasonable yield for the rare channels, i.e. , in a sector where a statistical approach is sometimes expected to fail. This definitely applies in B =0 annihilations. In that respect, it is interesting to mention that the double production of a I| K pair seems to be predicted at the right order of magnitude by our model, which includes /3s as factor in that case. At 3.66 GeV/c the measured cross section for pp~2K2Kja (j 0) is (3.1+2 3)10 mb. We find a fraction of 9X10 which, multiplying a total annihilation cross section of =30 mb gives a predicted cross section of =2.7X10 mb. But the agreement between model and. experiment can also apply to 8 = 1 (see Sec. IV), provided a reasonable frequency of B =1 events is assumed in the pd system.
The most important issue at present is to know whether 8 =1 annihilations really occur in antiproton (or antibaryon in general) annihilation on atomic nuclei. As we said in the Introduction and in Sec. II, the best indicator seems to be the strangeness production yield. This of course relies on our assumption for a hindrance factor Ps independent of B. As we explained in Sec. IV, this assumption can be tested on the ratio p, /p2, which is independent of the frequency for B = 1 annihilations. Let us finally emphasize that another check of the relevance of our approach is provided by the mesonless annihilations, and in particular by the n He~pp reaction. We predict a non-negligible yield, which could be measurable in the near future.
